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Figure 1: CFZ is inducing proteasome inhibition and morphological change to HUVECs. HUVECs gere treated with 750nM of CFZ and
DMSO for 1 hour, followed y washing the cells with PBS and resuspended them in a fresh EBM-2 medium. Cells were harvested to extract
protein at Ohr, 24hr. and 48hr. Western blot was used to determine the extent of ubiquitination. A) Western Blots analysis of ubiquitin-protein level
expression. B) Density quantification of western blot. C) Morphological observation using a light microscope (10X lens). DMSO; Dimethyl
sulfoxide, CFZ; carfilzomib. Three technical repeats were performed in one experiment, and the quantification of data was normalized to GAPDH

levels and presented as the mean + SEM. The data represented the average of three independent experiments. The expression trends of ubiquitin

between CFZ and DMSO cells were compared using one-way ANOVA. Significant: *P < 0.05, **P <001, ***P < 0.001
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11

B
Figure 2: CFZ is not inducing ER stress to HUVECs. HUVECs were treated with 750nM of CFZ and DMSO for 1 hour, followed by washing

the cells with PBS and resuspending them in a fresh EBM-2 medium. Cells were harvested to extract RNA at Ohr, 24hr, and 48hr. cDNA was

prepared from RNA to quantify mRNA expression using q-PCR. The expression level of mRNA of principal’s ER stress markers (BIP, PERK,

eLF2a, ATF4, CHOP, and IREla) in CFZ treated HUVECs and controls. DMSO; Dimethyl sulfoxide, CFZ; carfilzomib. Three technical repeats

were performed in each experiment, and the quantification of data was normalized to GAPDH levels and presented as the mean + SEM. The data

represent the average of four independent experiments. The expression trends of mRNA and protein species between CFZ and DMSO cells are

compared using one-way ANOVA. Significant: ns, non-significant; *P < 0.05; **P < 0.01; ***P < 0.001
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13

Figure 3: ER stress protein expression of CFZ treated HUVECs compared to controls. HUVECs were treated with 750nM of CFZ and DMSO
for lhour, followed y washing the cells with PBS and resuspended them in a fresh EBM-2 medium. Cells were harvested to extract protein at
Ohr, 24hr, and 48hr. Western blot was used to determine the protein level. A) Western Blots bands of BiP (75 kDa), CHOP (32 kDa), elF2a-p (37
kDa), IRElo-p (130 kDa) and GAPDH (37kDa). B) density quantification of western blots. DMSO; Dimethyl sulfoxide, CFZ; carfilzomib. Three
technical repeats were performed in each experiment, and the quantification of data was normalized to GAPDH levels and presented as the mean
+ SEM. The data represented the average of three independent experiments. The expression trends of mRNA and protein species between CFZ

and DMSO cells are compared using one-way ANOVA. Significant: ns, non-significant; *P <0.05; **P <0.01; ***P < 0.00.
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Figure 4: Tunicamycin treatment induces ER stress in HUVECs. HUVECs were treated with 750nM of CFZ, DMSO for lhour, and 10ug/ml

tunicamycin for 24hr, followed by washing the cells with PBS and resuspended them in a fresh EBM-2 medium. A) Morphological observation

16
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using light microscope (10X lens) Cells were harvested to extract RNA at Ohr, 24hr, and 48hr. cDNA was prepared from RNA to quantify mRNA
expression. B) g-PCR The expression level ofprincipal’s stress mRNA markers (BIP, PERK, eLF2a, ATF4, CHOP, and IRE1 ) in tunicamycin
treated HUVECs and controls. DMSO; Dimethy! sulfoxide, CFZ; carfilzomib. Three technical repeats were performed in one experiment, and the
quantification of data was normalized to GAPDH levels and presented as the mean + SEM. The data represented the average of three independent

experiments. The expression trends of mRNA and protein species between CFZ and DMSO cells are compared using one-way ANOVA.

Significant: *P <0.05; **P <0.01; ***P <0.001; ****P < 0.0001.
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Figure 5: ER stress protein expression of tunicamycin treated HUVECs compared to CFZ treated HUVECs and controls HUVECs were treated

with 750nM of CFZ and DMSO for lhour, 10 pg/ml tunicamycin for 24hr, followed by washing the cells with PBS and resuspended them in fresh EBM-

2 medium. Cells were harvested to extract protein at Ohr, 24hr, and 48hr. Western blot was used to determine the protein level. A) Western Blots bands

of BIP (75 kDa), ATF4 (49 kDa), eLF2a-p (37 kDa), IREla-p (130 kDa), and GAPDH (37 kDa). B) Density quantification of western blots. DMSO,

19
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Dimethyl sulfoxide, CFZ; carfilzomib; TM; tunicamycin. Three technical repeats were performed in one experiment, and the quantification of data was

normalized to GAPDH levels and presented as the mean + SEM. The data represented the average of three independent experiments. The expression

trends of mRNA and protein species between tunicamycin and CFZ cells were compared using one-way ANOVA. Significant: *P<0.05; **P<0.01;

#E*P <(0.001; ****P < 0.0001.

20
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Figure 8: CFZ is inducing ER stress induction at early recovery time points. HUVECs were treated with 750nM of CFZ and DMSO for 1 hour,
followed by washing the cells with PBS and resuspended them in a fresh EBM-2 medium. Cells were harvested to extract protein at Ohr, 24hr, and 48hr.

gPCR was used to determine the extent of ER stress. A) Morphological observation using a light microscope (10X lens). Western Blots analysis of
ubiquitin-protein level expression. B) The expression level of mRNA of principal’s stress markers (BIP, PERK, eLF2ua, ATF4, CHOP, and IREla)
in CFZ treated HUVECs and controls. DMSO; Dimethyl sulfoxide, CFZ; carfilzomib. Three technical repeats were performed in one experiment, and
the quantification of data was normalized to GAPDH levels and presented as the mean + SEM. The data represented the average of three independent

experiments. The expression trends of ubiquitin between CFZ and DMSO cells were compared using one-way ANOVA. Significant: *P < 0.05, *#P <

001, ***P <0.001
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N=3

Figure 9: CFZ is inducing ER stress induction at early recovery time points. HUVECs were treated with 750nM of CFZ and DMSO for 1 hour,

followccl washing the cells with PBS and resuspended them in a fresh EBM-2 medium. Cells were harvested to extract protein at Ohr, 24hr, and 48hr.
qPCR was used to determine the extent of ER stress. A) Western Blots analysis of ubiquitin-protein level expression and Density quantification of
western blot. B) Western Blots analysis of some ER stress markers (PERK, BiP, IREla) level expression and Density quantification of western blot.
DMSO; Dimethyl sulfoxide, CFZ, carfilzomib. Three technical repeats were performed in one experiment, and the quantification of data was normalized
to GAPDH levels and presented as the mean + SEM. The data represented the average of three independent experiments. The expression trends of

ubiquitin between CFZ and DMSO cells were compared using one-way ANOVA_ Significant: *P < 0.05, **P <001, ***P <0.001
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Figure 10: CFZ is inducing BiP upregulation but no other ER stress markers. HUVECs were treated with 750nM of CFZ for | hour, followed by

washing the cells with PBS and resuspending them in a fresh EBM-2 medium. Cells were harvested to extract protein at Ohr, 24hr, and 48hr. Western
Blots analysis sorne of the ER stress markers (BiP, IREla, and ATF-4) protein level expression and Density quantification of western blot. DMSO;
Dimethyl sulfoxide, CFZ; carfilzomib. Three technical repeats were performed in one experiment, and the quantification of data was normalized to
GAPDH levels and presented as the mean + SEM. The data represented the average of three independent experiments. The expression trends of ubiquitin

between CFZ and DMSO cells were compared using one-way ANOVA. Significant: *P < 0.05,*%P <001, #**P <0.001

36




LE

“sjuawiradxa 2y Suowre uoIsIAATP [RlUALIAdX
JO 28neaq AN 1SOW SeA 1T INq $SAMS I 2onput 0} KI[Iqe 7.1 JO 28nedaq Jou sem 11 eyl Sunedrpur
“(TT-eanBLy) Snup oy jo soyared  mau ayy,, pue  plo Ay, Y1oq ur uorssardxa J1g JO UOTIONPUT OU SBA 2121
TR} P2MOYS SISATRUR 10[q UI2)som a1 ‘A[Sursding “ I 7 10J I9A0J2T 0] 1J2] pUe WNIPAW - g YsoIj v
ur papuadsnsar 010m UY) S[[22 YL “Snap Yy Jo soydjed plo pue adu o) Suisn ay7 Joj [dpered ur parean
219M SOTANH 219UM JuawTadXa ue Pajdnpuod aa ‘dI0JAIA], “JUIPIDUT PAsTel ) Jo asned [enuajod e se
KIISIQATP 221M0S SnIp a1 JO JuawaA[oAut Jenuajod Surneatpul ‘ grg jo uonem3aidn ou pamoys siuawiradxa
renrur oy} 1oy pasn pue paseydxnd Snip o) jo yojed mou ayl "siudwrradxd JSIDAIP Y} Ul pasn
yojed SnIp oyl UT QOUIIDJIP B SBA PAONOU a4 SUTY) 1SIT] QY “SIWOIIN0 SUNIIFUOD IS} PIsnNed IIN[Ied
pauaddey aaey pnod 1eyy souazajyp [ruawiadxa ernuajod oy AJnuapr o1 SISA[RUR BIRP 1001 prRMYIRq
Pa[IEIOP B PAYSTIQRISD oM ‘2I10JaIaY [, “sjutod awr) 2531 1B J1g JO uonanpur Juediusis pamoys syuawrradxo
IOJB] AU} TOAMOY $KI2A0201 YR IO I Joa Je votssaidxo urjord J1g Jo uononpur ou pasoys ssurpurj

1o1red AN "uorssardxa urajoid Jrg Inoqe 191[JU0D B sem 212U} Byl pamoys Kjsnoraard paurelqo eep 2y,

ejep uoissaadxo uragoad Jig oy} ur SUndIPuUod oY) SUIA[OSNY §T'€

LE




38

New-CFZ
48HR

24HR

o

n.!..a.\\._u

OHR

48HR

OLD-CFZ

24HR

48HR/DMSO

38




BiP protein expression ratio change

1.5+

1.0+

0.5+

0.0-

COndition

BiP

GAPDH

39

Ohr DMSO NEW OLD
24HR/CFZ

75 kDa

37 kDa

39




40

Figure 11: ER stress was not induced by Both old and new CFZ patches. HUVECs were treated with 750nM of CFZ and DM SO for 1 hour, followed

by washing the cells with PBS and resuspended them in a fresh EBM-2 medium. Cells were harvested to extract protein at Ohr, 24hr, and 48hr. Western

blot was used to determine the extent of ubiquitination. A) Morphological observation using a light microscope (10X lens). B) Western Blots analysis of

BiP-protein level expression and density quantification of western blot. DMSQO; Dimethyl sulfoxide, CFZ; carfilzomib. Three technical repeats were

performed in one experiment, and the quantification of data was normalized to GAPDH levels and presented as the mean + SEM. The data represented

the average of three independent experiments. The expression trends of BiP between CFZ and DMSO cells were compared using one-way ANOVA.

Significant: *P <0.05, **P < 0.01, **P <0.001
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Figure 12: CFZ induces BiP upregulation in 60 % confluence HUVECs but not in 100 % confluence HUVECs. HUVECs were cultured in two

different confluences, 60% and 100%, followed the cells were treated with 750nM of CEZ and DMSO for 1 hour, followed by washing the cells with

PBS and resuspended them in fresh EBM-2 medium. Cells were harvested to extract protein at Ohr and 24hr. A) Morphological observation using a light

microscope (10X lens). B) Western Blots analysis of ubiquitin and BiP proteins level expression and Density quantification of western blots. DMSO;

Dimethyl sulfoxide, CFZ; carfilzomib. Three technical repeats were performed in one experiment, and the quantification of data was normalized to

GAPDH levels and presented as the mean + SEM. The data represented the average of three independent experiments. The expression trends of ubiquitin

between CFZ and DMSO cells were compared using one-way ANOVA. Significant: *P < 0.05,*#*P <001, *#*P < (0.001
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Figure 13: CFZ did not trigger apoptosis in 60% or 100% confluence HUVECs. HUVECs were cultured in two different confluences, 60% and

1009% , followed the cells were treated with 750nM of CFZ and DMSO for 1 hour, followed by washing the cells with PBS and resuspended them in fresh

EBM-2 medium. Cells were harvested to extract protein at Ohr and 24hr. A) Annexin-V and PI flow cytometry analysis for 60% confluence cells. B)

Annexin-V and PI flow cytometry analysis for 100% confluence cells. DMSO; Dimethyl sulfoxide, CFZ; carfilzomib. Three technical repeats were

performed in one experiment, and the quantification of data was normalized to GAPDH levels and presented as the mean + SEM.
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Figure 14: CFZ did not trigger apoptosis in 60% or 100% confluence HUVECs. HUVECs were cultured in two different confluences, 60% and

100%, followed the cells were treated with 750nM of CFZ and DM SO for 1 hour, followed by washing the cells with PBS and resuspended them in fresh

EBM-2 medium. Cells were harvested to extract protein at Ohr and 24hr. Annexin-V immune staining for 60% and 100% confluence cells. DMSO;

Dimethyl sulfoxide, CFZ; carfilzomib. Three technical repeats were performed in one experiment, and the quantification of data was normalized to

GAPDH levels and presented as the mean + SEM. The data represented the average of three independent experiments. The expression trends of ubiquitin

between CFZ and DMSO cells were compared using one-way ANOVA. Significant: *P < 0.05,*#*P <001, #*#*P <0.001
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Figure 15: CFZ did not induce ER stress in HEK293 cells but induced ER stress in OPM-2 cells. HEK293 and OPM-2 cells were cultured up to

100% confluency, followed the cells were treated with 750nM of CEZ and DMSO for 1 hour, followed by washing the cells with PBS resuspended them

in fresh medium. Cells were harvested to extract protein at Ohr and 24hr. A) Morphological observation of HEK293 cells using a light microscope (10X

lens). B) Western Blots analysis of BiP proteins level expression and Density quantification of western blots. DMSO; Dimethyl sulfoxide, CFZ,

carfilzomib. Three technical repeats were performed in one experiment, and the quantification of data was normalized to GAPDH levels and presented

as the mean + SEM. The data represented the average of three independent experiments. The expression trends of ubiquitin between CFZ and DMSO

cells were compared using one-way ANOVA. Significant: *P <0.05, **P < 001, ***P <0.00
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Figure 16: CFZ did not induce de novo proteasome synthesis in HUVECs. HUVECs were treated with 750nM of CFZ and DMSO for 1 hour,
followed by washing the cells with PBS and resuspended them in a fresh EBM-2 medium. Cells were harvested to extract protein at Ohr and 24hr.
Western blot was used to determine the extent of PS20 expression. A) Western Blots analysis of BiP-protein level expression and density quantification

of western blot. B) The expression level of mRNA of PS20 in CFZ treated HUVECs and controls DMSO; Dimethyl sulfoxide, CFZ; carfilzomib. Three

57




58

technical repeats were performed in one experiment, and the quantification of data was normalized to GAPDH levels and presented as the mean + SEM.

The data represented the average of three independent experiments. The expression trends of PS20 between CFZ and DMSO cells were compared using

one-way ANOVA. Significant: *P <0.05, **P <001, ***P <0.001
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